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End-Market Demand for Recyclables

Although projecting end-market demand is beyond the scope of this market analysis, the prospects for increased
recovery of recyclable MSW are reflected in avariety of industry investments to expand the end-market demand for recycled
materiads.>* For example, the paper industry anticipates an increased demand for nearly 5 million tons of OCC, with expansions
a 18 containerboard mills from 1993 to 1995; and AFPA reports that nearly four million tons of expanded de-inking capacity
will come on-line by 1995. The paper industry has set a goal of 50 percent recovery (an additional 17.4 million tons compared
to 1992) by 2000.

Anecdotal dataalso indicate expanding end-markets for other recycled materials. For example, the largest plastics
processor in the country plans to increase processing capacity in one of its plants by 70 percent for post-consumer PET
containers - adding 40,000 tons of annual capacity for PET bottles by the end of 1994. Also, 6 more glass cullet beneficiation
plants came on-linein 1993, and 3 major steel companies have new facilities that utilize 100 percent recycled material scheduled

to come on-linein the next few years.

D. WASTE-TO-ENERGY MARKET SEGMENT
Key Findings

L4 WTE facilities and incinerators together combusted approximately 32 million tons of MSW in
1992. Respectively, WTE accounted for approximately 31 million tons, and incinerators,
approximately 1 million tons.

L4 The use of flow controls to guarantee waste flows to WTE facilities is significant; approximately
58 percent of WTE throughput (from 61 facilities) is guaranteed by flow control. One reason for
this high percentage is the substantial debt service entailed by the largeinitial capital investment
required to congtruct WTE facilities.> WTE facility operators and owners need to ensure
adequate, long-term supplies of waste and operate at high capacity utilization rates (e.g, 85
percent) in order to generate sufficient tipping fee revenues to meet debt service payments. Data
show a strong association between magnitude of capital costs and use of flow controls by WTEs.

L4 Dataalso reveal that the use of flow controlsis strongly associated with the size (throughput) of
WTE facilities. WTEs supported by flow control have an average throughput three times the
average throughput of WTEs that are not supported by flow controls or long-term contracts.
Regardless of ownership, the larger facilities on average were much more likely to be supported by
flow controls than the smaller WTEs.

L4 Although WTE facilities require substantial initial capital investments, they are cost-competitive
with landfills in regions of the country where land and energy costs are relatively high, such asthe
Northeast. Higher land costs raise the cost of landfill disposal, and higher energy prices reduce the

®1 See LisaRabasca, "1993 Recycling Market - Ebbs and Flows," Recycling Times, December
1993; and Robert Steuteville, "Y ear End Review of Recycling,” BioCycle, December 1993. (Unless
otherwise noted.)

52n 1992, the average initial capital cost for existing WTE facilities was $60 million (adjusted for inflation). For facilities
being constructed, the average capital cost was approximately $136 million. Becauise they are more modern, larger, and include
more up-to-date pollution control equipment, facilities under construction cost more than existing facilities.
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net cost of WTE facilities. Nearly half of all MSW combusted in 1992 took place in WTE fecilities
located in the Northeast.

L4 There will be only amodest gain in the amount of waste managed by this market segment in the
future for the following reasons. (1) existing facilities already operate at nearly 85 percent of
capacity; (2) the number of new fagilities being planned and constructed has declined significantly
from 202 expected in 1988 (as reported by GAA) to 53 expected in 1993; and, (3) various other
factors, such asincreasingly higher initial capital investments due to land and pollution control
costs, increased emphasis on recycling and waste reduction strategies, and public opposition likely
will limit potential growth of this segment.

Data Sources and Limitations

The primary source of information for this section is the 1993-94 Resource Recovery Yearbook:
Directory & Guide, published by Government Advisory Associates, Inc. (GAA). This biennia survey of al WTE
facilities located in the United States provides detailed operating data on each facility, aswell as data on use of flow contrals.
This section relies primarily on the raw data for each facility, sorted according to parameters necessary for this analysis.
Appendix I11-D presents data used to prepare this section. Where footnoted, several other data sources also were used in
preparation of this section.

D.1 OVERVIEW OF GROWTH TRENDS

MSW is combusted in two types of facilities: (1) waste-to-energy (WTE) facilities, which recover heat from the
combustion of waste to produce either steam or electricity; and, (2) incinerators, which combust waste without energy recovery.
Exhibit [11-26 illustrates the amount of waste
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EXHIBIT I11-26%

Combustion Market Since 1960: Throughput of Waste-to-Energy (WTE)
Facilities and Incinerators

combusted in both WTE facilities and incinerators from 1960 to 1992. Asthis exhibit shows, WTE facilities have largely
replaced the older and now obsolete incinerators. Since WTE is dominant, this section discusses WTE only.

There are three stages of development for WTE facilities (for acomplete listing of al WTE facilities and location by
State, see Appendix 111-D):

%3 Dataon incineration are provided in EPA's Characterization of Municipal Solid Waste in the United
Sates: 1992 Update, EPA. The estimated amount of waste incinerated without energy recovery in 1992 (1 million tons)
is based on the trend line decline in the amount of waste incinerated as reported in that publication.
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D.2

Existing. In1992, there were 145 existing WTE facilities, including 135 that were operating and
10 that were temporarily shutdown for rebuilding or retrofitting. The 135 facilitiesin operation
combusted 31.1 million tons of MSW in 1992. The remaining 10 facilities temporarily shutdown
represent a potential throughput of an additional 0.6 million tons. Six (6) are expected to come
back on-line by 1995.%*

Advanced Planned. An"advanced planned" facility is defined as one in which the sponsors
have initiated the permitting process, established construction schedules, and determined vendors.
In 1992, 26 WTE facilities were advanced planned, of which 5 were under construction.

Conceptually Planned. Twenty-seven (27) facilities were conceptually planned in 1992,
Sponsors of a"conceptualy planned” facility have completed a feasibility study and submitted
requests for qualifications and proposals. These sponsors had not initiated the permitting process
asof 1992.

M ARKET SUBSEGMENTS

The 135 operational WTE facilities can be divided into 3 subsegments based on the type of technology employed:

M ass Bur n plants combust unprocessed MSW, with or without removal of recyclables prior to
combustion.

Refuse-Derived Fuel (RDF) plants pre-process the incoming MSW to remove
noncombustibles and prepare a more homogenous fuel product (i.e., RDF). The refuse usualy is
shredded to reduce particle size for burning in semi-suspension or suspension-fired furnaces.>

Modular Mass Burn facilities employ 1 or more small-scale combustion units to process
lesser quantities of wastes than the more typical mass burn facilities. The average existing modular
facility has a design capacity of 147 tpd or 15 percent of the design capacity of an average size
mass burn facility.>

% The GAA Yearbook notes that 6 facilities are expected to resume operations by 1995, with the expected start-up date of
the other 4 listed as "unknown."

% The RDF either is sold to outside customers or burned in a dedicated furnace. Facilities that sell RDF (and do not
combust on site) do not have bailers and/or turbines, which lowers their capital costs (see Section D.3).

% Modular facilities usualy are pre-fabricated and can be shipped fully assembled or in modulesto asite. In contrast, mass
burn facilities typically are custom designed and field-erected.
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Throughput of Market Subsegments

Exhibit 111-27 illustrates that mass burn facilities accounted for almost two-thirds of WTE waste throughput in 1992
(20.6 million tons). Modular facilities combusted only 1.5 million tons, and RDF facilities accounted for 9.0 million tons of total
throughput.

EXHIBIT 111-27
Waste-to-Energy Market Subsegments by Throughput

Geographic Distribution of WTE Market Subsegments

Exhibit 111-28 shows the distribution of throughput for WTE facilities by 4 geographic regions of the nation.
(Appendix I11-D includes a detailed listing of throughput for each State by the 3 market subsegments.) Asthis exhibit indicates,
nearly 47 percent of all MSW combusted took placein WTE facilities located in the Northeast, where land and electricity costs
are relatively higher than in other parts of the nation. In thisregion, WTE facilities are more likely to be cost-competitive since
high land costs raise the costs of landfills, and high energy prices reduce the net costs of WTE facilities.
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EXHIBIT I11-28%
Geographic Distribution of Waste-to-Energy Market Subsegments

D.3 M ARKET SEGMENT COMPETITIVE STRUCTURE

WTE facilities rely on flow controls or long-term contracts to ensure high capacity utilization. Consistently high
utilization is essential for facilities to meet their high debt service costs and achieve anet cost that is competitive with landfill
costs. WTE costs are competitive with modern landfill costs, especially in the Northeast. However, even though WTE costs are
competitive with landfill costs, WTE tipping fees supported by flow controls generally are higher than landfill tipping fees. Due
to flow control, such WTE tipping fees need not be constrained by competition and often cover other municipa system costs
(e.g., curbside recycling). In contrast, private regional landfills are more likely to set tipping fees at (lower) levels that recover
disposal costs only (including return on investment), in order to remain competitive. Landfill tipping fees also may be lower due
to competitive pressures, lower costs (for older landfills), and lack of full cost accounting in the landfill segment (discussed in
Section I11.E below). As stated previously, due to data limitations, the Report does not analyze price-cost relationshipsin
jurisdictions with and without flow control authority. This section describes the competitive economics of the WTE market, use
of flow controls, and level of tipping fees to assess the role of flow controls for this market segment.

Role of Flow Control in WTE Market

5" Regions with States containing 1 or more WTE facilities are as follows. Northeast Region -- Connecticut, Delaware,
Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New Y ork, Pennsylvania, and Vermont; South Region --
Alabama, Arkansas, Florida, Georgia, Mississippi, North Carolina, South Caroling, Tennessee, Texas, and Virginia; Midwest
Region -- Illinais, Indiana, lowa, Michigan, Minnesota, Ohio, and Wisconsin; and West Region -- Alaska, California, Hawaii,
Montana, Oklahoma, Oregon, Utah, and Washington. States that have no existing WTE facilitiesinclude: Arizona, Colorado,
Idaho, Kansas, Kentucky, Louisiana, Missouri, Nebraska, Nevada, New Mexico, North Dakota, Rhode Idand, South Dakota,
West Virginia, and Wyoming.
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Flow controls play asignificant role in the WTE market segment. As Exhibit 111-29 shows, 58 percent of waste

throughput is subject to flow controls.

EXHIBIT I11-29

Guaranteed Flows of Municipal Solid Waste to Existing Facilities

Number of Guarantee Average Per cent of
Facilities M echanism Throughput Throughput Throughput
61 Flow Controls 18,129,988 297,210 58
40 Contract 9,645,551 241,150 31
34 None 3,319,362 91,620 11
10 N/A (Temporarily Shutdown) 0 N/A 0
145 31,094,901 100

In addition to throughput supported by flow controls 31 percent of throughput is guarantesd through contractud
arangamats Aswasdated for MRS the contractud arangements with WTEs may, but nesd nat, be supparted by some
form of munidpdl contral over waste digpasition induding aflow contrdl ordinenceto enaure thet enough westeisddivered to
medt theterms of the contract® Thus somedf thewaete guarantesd by contracts o may be bedked by locd govemmant use
of flow contrls however, dataare not curently available to assess how often thisstuation occurs: Findly, only 11 percant of
wedte recaved at WTE fadlitieswas not guarantesd.

Thetypesof wegte guarantess if any, used by WTEs dffer acrossthethree different types of WTE fadlliies As
shown in Exhibit 111-30, most mass bum fadlities, are supported by flow contrals most RDF fadlities rdy on ather flow
contrals or contracts; most modular fadilities do not rdy on flow contrals, ingteed they operate with @ther contracts or no form
of wadeguarantee. These differences miror differencesin average 9ze (meesuired as throughyput) and capitdl codt for the three
typesof WTEs

EXHIBIT 111-30

Use of Waste Guar antees by Type of
Waste-to-Energy Facility Operational in 1992

Waste Guar antees
Flow Controls Contracts Neither
- # % # #
Facility Facilitie Through- Tota Facilitie Through- % Facilitie Through- %
Type s put I s put Total s put Total

%8 Telephone conversation with Mr. Mark Ryan, formerly Director of Municipal Finance for Standard & Poor's, and with
Ms. Marie Pisecki, Vice President and Manager of the Solid Waste Group for Moody's (May 12, 1994).
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MassBurn 44 14,365,752 | 69.9 15 5,376,367 26.1 6 826,886 40
RDF 11 3426933 | 381 13 3,645,638 408 8 1,901,199 211
Modular 6 337,623 | 222 12 593,547 390 20 591,327 388
Total 61 18,129,988 | 580 40 9,645,551 3L0 34 3,319,362 110

Asshownin Exhibit [11-31, average fadility throughput for the 61 WTESswith flow contrdsisthreetimesthe average
throughput of the 34 WTE fadlitieswithout guarantees Publidy-owned and operated fadilitieshave both the amdlles average
throughput and the lowest levd (j.e, 24 million tonsout of 4.7 million tons or about 50 percent) of flow contral support. In
generd, the throughput of privatdy owned and/or aperated fadilities averages dmodt three times the throughput of pubidy
owned and oparaed WTES  Fadllities owned and operated by the private sector and lacking the suppart of flow contrdsor
oontracts are among the smdlest WTES intams of average throughput; however, over 97 percant of the throughput of WTES
owned and operated by the private sector hasthe support of ether flow contrdls or contracts
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EXHIBIT I11-31
Waste-to-Energy Owner ship and Use of Flow Controls
Flow Control Contract Neither Total
Total
Total Total Total Throughpu
Throughput Throughput Throughput t
# (average) # (aver age) # (average) # (average)
Privately Owned 23 8,843,776 97 7,083,744 8 430,364 58 16,357,884
and Operated (384,512) (262,361) (53,796) (282,032)
Privately
e | 2| BB o Bl | BB -] B8
Publicly Owned ' ' ' '
Publicly Owned 15 2,356,588 7 439,385 21 1,888,884 83 4,684,857
and Operated (157,106) (62,769) (89,947) (108,950)
Totd 18,129,988 9,645,551 3,319,362 31,094,901
61 (207.213) 40 (241.150) - (97,629) 135 (230333)

Daaindicate thet WTES supported by flow contrals are more likely to have gregter throughput than WTES not
supported by flow contrdls The assodiation between the capitd costs of WTE fadllitiesand use of flow contrsissmilaty
drong. WTEsapported by flow controls generdly have higher meen and median capitd codts regardless of fedility type (mess
bum, RDF, or modular). Fedlities supported by nether flow contrals nor contrects generdly have lower capitd codts (See
BExhibits[11-D.7 and 111-D.8 in Appendix 111-D.) Because of the large capitd codts finandng isimportant; the better theterms
thelower theresLiting net operating oosts dueto reduced detat sevice codts

Individudswith Siandard & Poor's (S&P) and Moody's edtimete thet WTE fadilities account for 50 paroant ($12
hillion) of thetatd ddllar valume of outstanding solid weste bonds both generdl abligation and revenue bonds ™ Moody'sand
X Pview flow controls as apodtiverrating factor but dso gate thet flow contralsare only onefactor in theraing of solid wade
bonds Moody'sdatesthat its"ratings are not besad soldy on legd srudures factorsinvalving comparaive effidency and cost
effectiveness are taken into acoount."*® S& P natesthat:

"Whileimportart, legd weste flow contrd isnat arequirement for recdving araing. It isnot necessily
even arequirement for recaving ahighrating. If asysem can provide solid weste digposd & acodt leve
bdow the surrounding market, theincentivefor ahauler to avaid the sysemisdiminated. Themore
compeitive the rate, the higher the rating the system's dett islikdly to enjoy."®*

% Tdegohone convarsstionswith Mr. Mak Ryan, formearly Director of Munidipal Finencefor Sandard & Poor's end Ms
Maie Fisacki, Vice Presdent and Maneger of the Salid Weete Group & Moody's (May 12, 1994).

80 "Salid Waste How Contrd Ordinenoss”" Rargpedtive on Sdlid Waete Moody's Public Finance, October 5, 1993,

&1 "Courts Camplicate Sdlid Waete Finendings” Standard and Poor's Creditweek Municipal, Novambe 9,
1992.
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Insum, thisisone market segment inwhich existing merket conditionsreflect ahigh use of flow contrdsand other
mechanismsto guarantee weete flows particulaly for larger capeaity fadlities
Competitive Economics

Mass bum and RDF fadlities have tatd capitd cogtsthet arean order of magnitude larger then the capitd cogs of
modular fadlities however, because of their grester throughput, the former's capital costs per ton, and redulting dett savice
oods are competitivewith modular fadlities For each market subssgment, Exhilit 111-32 ligs the weighted average costs of
operation and maintenance (O& M), det sarviog, and ash diposd, sswell asrevenuesfrom the e of dedtriaity and net cost
per ton of throughpuit.

Massbumn fadilities oparate a thelowest net cogt, $38 per ton of throughput. Even though thesefadllitieshavethe
highest delat sarvice cogt, $30 per ton, they have rddively low costsof O&M per ton. Becausethey are smdler than massbum
fadlitiesand cannat achieve Imilar economies of scde, modular fedilities have higher O&M oosts O&M oodtsat RDF fadlities
a0 are high because, unlike mass bum fadlities, they sgparate incoming waste and processit into afud for combougtion.

It isimportart to note thet debat sarvice cogtslisted in Exhibit 111-32 account for more then 60 percert of net WTE cost
(79 parcant & messhum fadlities). Thisisone reesonwiy mary WTE
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EXHIBIT I11-32¢%
Average Costs and Revenues of Waste-to-Energy Market Subsegments

Debt
0&M Service Ash Disposal Electricity Net Cost ($) per
Subsegmen ($/ton) ($/ton) ($/ton) Sale ($/ton) ton Throughput
t (A) (B) (@) (D) [(A+B+C)-D]
MassBurn 24 30 10 26 38
Modular 34 26 9 26 43
RDF 32 28 11 26 45

fadlitiesrdy on flow contrals or long-term coniracts: to guerartiee enough wedte to Soreed ther fixed cogs of deat sarviceand
lower their net costs per ton.

The codsin Exhibit [11-32 do nat indude fadility siting cogt, contingency cogt (eg., the cogtsincurred during a
temporary shutdown), or profit. When thesefectors are considered, WTE codts arelikdy to be smilar to modern landfill cogts
dthough cogswill vary dueto location-gpedfic fadors S& P and Moody's egree thet most WTE fadlities could competewith
landfillson the bess of net operating cods

Tipping Fees
EXHIBIT I11-33
Although WTES gppeer competitive with Tipping Fees: LandfillsVersus
; ; ; Waste-to-Ener gy Facilities(WTE)
landfills on the bed's of net operating cod's, reported ($Tton)
tipping fessa WTE fadlitiesin ssverd mgor WTE
Saesaesbdantiadly higher thentipping fessa Average | Average
o . L andfill WTE
landfillsinthosesame Sates BioCycle's 1993 Tipping | Tipping | Differenc
. . State Fee Fee e
aurvey of MSW generdtion and manegemat ligts
L. . C ticut 65 74 9
avaragetipping fess charged by landfillsand WTE omnece i
Maryland 43 49 +6
Massachusetts 65 65 0
Minnesota 50 84 +34
New Jersey 74 93 +19
New York 62 75 +13
Virginia 25 35 +10

62 Thisexhibit indudes dl 135 oparating fadilities and the 10 fadilities temporarily shutdoan. Cogts may vary depending on
the effidency of thefadlity, debt service arangement (eg., interest rate), and location (eg., costsfor esh digposd). Eledtriaity
sderevenues may vary depending onlocation, contractud arangament with end user, and the amount of dedtricity generated per
ton of weste throughput. Exhibit [11-25 reflects en average revenue of gpproximetely 5.5 centskwh, which varies condderably
acrossregions of the country (eg., 3.2 cantskwh in the South to 6.8 cantskwh in the Northeest).
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fadlitiesin Satesthat reported thisinformation®® For mgjor WTE Satesthat reported tipping feesfor bath landfillsand WTE
fadlities the averagetipping fees charged areligted in Exhibit 111-33. Average WTE tipping feesfor these Sates withthe
exoeption of Massachustts, are higher then the average tipping fess at landfillsin these Siates. Thistipping fee differentid is
conddent with the inference thet, because their wegte flows are guarantead, WTE fadllities are more likely to cherge higher prices
to cover other munidpd sysem cogts whereas competition will limit the ability of private landfillsto recover amounts greetly
inexcessof codts It iswoarth nating thet thetipping fess a landfillsin most of these mgor WTE States are dreedy much higher
then landfill tipping fessin the other 43 Sates

Thefinendd community hes corfirmed as common prectice that tipping feesa many WTE fadlities (and some
munidpal landfills) are used by locd govermmentsto recover the cods of other integrated wegte menegement adiivities such as
odledion and digoosd of househdld hezardous wadte, dosure and remediation of dlder landfills, and recyding progranms %

"Thefeedructurea mogt municipel sysems[eg., WTE fadlities and munidipd landfill§ coversother codtsin
addition to digposd, such asrecyding programs and trandfer dations. In contradt, charges a private landfills cover

only dgposd cogs When thetipping feeis braken doan into its component parts; prices are usudly comperable for
fadlitiessted in Imiler locations and hilt about the sametime®

8 "The Sate of Gabegein Amarica” BioCycle, May 1993,

& Tdegohone convarsstionswith Mr. Mak Ryan, Director of Munidpd Finencefor Sanderd & Poar's and Ms Maie
Fisaki, Vice Presdent and Maneger of Solid Wade Group a Maoody's (May 12, 1994)

% Maoody'sPullic Finenoe Per spective on Solid Waste, August 16,1993, pege 3.



Page |11-58 MARKET ANALYSISOF FLOW CONTROLS

Public/Private I nfrastructure

BExhibit [11-34 hows WTE throughput by owvnerdhip 9aus. In this merket ssgment the ditinction between publidy-
and privatdy-owned fedlities d one does nat necesstily detleminewhether afadlity ismorelikdy to be supported by flow
contrdls

EXHIBIT 111-34
Waste-to-Energy (WTE) Ownership Status and Throughput

WTE
WTE Ownership Throughput
Pivatdy owned and operated 52%
Publidy owvned and privady operated 3%
Publidy owned and operated 16%
100%

It isnoteworthy thet the private sector hes an ownership or oparationd ralefor 84 percant of WTE throughput, induding most
of thelarger WTEs  Asnated abovein connection with the discussion of Exhibit 111-31, WTE throughput for thesefadlities
avarages nealy three timesthe amount of the throughput at fedilities owned and operated exdusively by the public sector. The
involvement of the private sector has been ariticd to the growth of thismarket. Conversdly, the public sector hes an ownership
dakein 48 peroent of WTE throughput. Some of the larges WTE fadilities represent public-private partnerships. Without the
invavement and suppart of the pubdic sactar, this market ssgment would be much srdle.

D.4 M ARKET SEGMENT POTENTIAL

Betwean 1980 and 1990 the amount of MSW combudted in WTE fadllitiesincressed tanfold. Reoent trendsindicate
thet the WTE merket ssgment will continueto grow but nat a therate experienced inthe 1980s. The reesonsfor thislimited rate
o gomh aredsoussd bdow.
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Existing Facilities

Exhibit 111-35 indicates thet the average

ton per day capecity of operating fadilitiesis 742 EXHIBIT 111-35

Waste-to-Energy Market Subsegment Capacity

tons whilethe average throughput per day is630 and Utilization Rate

tons Asarealt, theaveragefadlity isoperaing

a 84.9 percant of capacity. In acition, the Ct ] o | e

averagefadlity isoperating 6.5 day's per wesk or Subsegment (tpd) ut (tpd) (percent

338 caysper year. This high capecity uilizztion MassBurn 983 848 8.3

rate meensthat potential growth resuiting from Modular W 123 87

higher utilization of operating fadlitiesislimited. ROF 1035 855 826
Weighted Average 742 630 84.9

Asdf 1992, 10 fadliieswere
temporarily shutdown for rebuilding or
refrafitting. These 10 fadilitiestogether represent 0.6 million tons of additiond annud throughput. Six (6) of thesefadilitiesare
expectad to come orHine by 1995, whilethe regart date for the other 4 isunknown.

New Facilities

The number of new fadlities being planned and coming orHine hes decreased in recant years, further suggesting thet
future growth will not kegp pece with the growth experienced Snce 1980, Exhibit 111-36 showsthe number of fedlitiesthet were
reported as conoepiuly planned and advanced planned in Govamment Advisory Assodate, Inc. (GAA) suveysfrom 1986 to
1993, For example in 1988, GAA found that 139 fadlitieswerein the conogptud planning Sages of development, and 63
fadlitieswere advanoed planned. By 1993, however, GAA found only 27 conogpiual and 26 advanoad planned fadllities

Thisdecreassein the number of conogptua and advanced planned fadlities hes efected the number of new fadlities
coming orHine Thenumber of new fadlities coming orHine pegked in 1988, For example, inthefour yearsprior to 1938, 60
new WTE fadliiescame ortline whilein the 4 yearsfallowing 1983, only 41 new fadlitiescane orHine
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EXHIBIT I11-36

Number of Conceptually Planned and Advanced Planned/Under Construction Facilities
1986 to 1993

Another indicator of dminished growth in future capedty from new WTE fadlitiesisthe number of fadlities under
condrudtion. Initssurvey, GAA found only 5 fadlitiesin 1992 under condrudtion: threein the Northeedt, anein the Soutth,
andoneintheWed. Four (4) of thesefadlities are expected to come arHine by 1995, with thefifth scheduled to come onHline
by 2000. Together, thesefivefadlitieswould add gopraximatdy 1.6 million tons of annud throughput.

Should the 10 fadilitiestemporarily shut down (discussed above) and the 5 fadlities under condruction dl comeorHine
by 2000 as planned, 2.2 million tons of throughput will be added to the existing throughput of 311 million tons anincreese of
sven parcant. Theramaining 21 fadlitiesthat are advenosd planned (but not under congruction) could edd up to an additiond
6.5 milliontons of throughput. However, GAA ddaindicate thet many advanoed planned projects have been abendoned in
recant years prior to beginning congtrudtion. Thereforg, it is unoartain whether fadilities nat actudly under construction will ever
comeortiine

Other Factors Inhibiting Future Growth Rates
Other factors ooourring both indde and outside the market may limit future growth in WTE throughput, for example

L4 High capital investment. Rdaiveto theather market ssgments WTE fadllitiesrequirea
bgantid initid cgpitd invesment. The average cgpitd invesment for planned fadilitiesis
goproximatdy $1.36 million, which ismuch greater then the arigind capitd investment for exising
WTE fadlities Even high techndlogy MRFsreuire cpitd of no marethan $7 million, on average
cepitd oosts of landfills can be goread out over time as odls are gpened and dosed.
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L4 Increased emphasis on recycling, composting, and waste reduction
strategies. Recyding and compoding rates have incressad sgnificantly in recant yersas many
Sateand locd govemments attempt to reech recyding goels  Incressed recyding and composting,
aswll as ouree redudtion, decreese the amount of wede avalable for combugionin WTE
fadlities

14 Landfill competition. Pricecompetition from landfills hesleft many WTE fadlitiesat a
rdaivepricedsadvatage Solid Waste Price Digest (November, 1992), for exarpe
esimatesthat the average price of digoosd a alandfill is $28 per ton versus $66 per tona WTE
fadlities (These edimates are smilar to those reported in BioCycle, May 1993). Competition
for wadte can be ssen in the tipping fees charged by WTE fadllitiesfor locd weste versuswedte
brought in from outdde of thearea of operation. For example, in Broward County, Horida, the
tipping feefor locd wadteis $65 per ton, whilethefeefor outddewesteis $42 per ton.
Montgomery County, Pennsylvania, charges $63.50 per ton for locd wadte, but $41. per ton for
outsdewede Both locdities useflow contrdsto guarantee locd wadteinflowsa higher tipping
f%GG

L4 Public opposition. Inthepes 5 years Massachusatts Harida, and New Jarsey (dl Sates
with Sgnificant amounts of exising WTE capedity) placed temporary moratariaon new WTE
devdlopmeat. Thisled to aganerd decreasein the number of planned WTE fadlities aswell s
incressssin the number of cancdlled and ddayed prgjets®”

The combination of high capita cogts competition from other market segments, and paliticd uncertainties are likdy to limit the
growth of thismearket ssgment infuture years

E. LANDFILL MARKET SEGMENT

Key Findings

L4 The number of municipd salid weste landfills (MSWLIFS) hes dedined rapidly Since 1983,
dthough esimated totd landfill capedty hesnat shown thissamededine Onandiond beds
vay sdl landfills account for most landfill dosings and large, regiond landfill apeningsand
expansons have offst thislogt cgpeaity.

L4 Large private landfills account for gpproximatdy 30 peroent of the landfill market ssgment, smdler
private landfills are edimeted to account for 25 percent, and government-owned landfillsare
esimeted to acoount for 45 percent of this merket ssgment.

L4 No evidence wias found thet flow contrals have played asignificant rdein finanding new landfills
or landfill expandons Private firms have demondrated their ahility to raise subdtantiad capitd
from publidy-issued enuity offeings indicating thet investors have been willing to provide capitd
for the expangion of landfill cgpeaity in regponseto aperceived market demand for this ssgment
and its cog-competitiveness

L4 Modem landfills are more cog-comptitive when designed for large-scdle oparations recaving 750
tonsper day or more. The codt for such largelandfillsis goproximately $40 to $50 per ton.
Smdler, dder landfillsgengrdly charge lower tipping fessa presart, dueto lowver histaricdl landfill

% "Fading Garbege Crids Leaves Indnerators Campding for Trash," The Wall Street Journal, Hf Bailey, August 11,
1993.

57 GAA Yeahook, 199394,
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oodts induding land acouigtion cogts: New landfillsincur higher land acopistion cogsand
regulatory oosts

L4 Antidpeted growth in compodting and recyding, modest grovth in WTE, and increesad source
reduction effortslikey will resLit in acontinuing dedinein the shere of wedte reodved & MSW
landfills However, the nation will continueto rely on landfills as acomponent of integrated sdlid
wade manegamat for the foressedble fuiure

Data Limitations

Avallable dataon thetotd number of landfillsare not entirdy condgent. In addition, there are no systematic dataon
thetotd amount of remaining landfill cgpedity; however, available reports over recent yearsindicate that remaining netiond
landfill capaaty has nat been Sgnificantly reduced by the dosing of meny smdl landfills

Quentitative deta.on the rle of flow contralsin thismarket ssgment dso are unavailable. However, indirect evidence
indicatesthet flow contrdls are nat amgjor factar in thismarket ssgment. For example, private firms have demondrated their
ability to raise capitd from publidy-issued enuity offerings indicating thet investors are willing to provide capitd for capecdity
expangon on agenad nationwide besis (eg., without ste-gpedific flow contral guerantess). Also, finandid expart$? familiar
with publidy-issued solid waste bonds haveindicated thet flow contrls are nat as Sgnificant in thefinanding of landfillsasthey
aefor WTE fadlities because of the much gregter anounts of upfront capitd required for WTES

E.1 OVERVIEW OF GROWTH TRENDS

Landfills have long bean the dominant ssgment of the MSWV manegament market. Although the mgority of wegte ill
ismanaged in landfills recent growthindl of the ather ssgmeants (i.e, recyding, compodting, and WTE) dowly hes eroded the
landfill ssgments market share: In 1992, landfills managed goproximatdy 211 million tonsof MSW and nontMSW (s
Appendix I11-E).

Number of Landfills

Severd souross have estimeted the number of MSW landfillsinthe U.S Bxhibit 111-37 charts edimates from four
different sources. Nationd Salid Wastes Manegamant Assodaion (NSAVMA), BioCycle, BPA, and the Govemmatt
Accounting Office (GAO). Thediffering esimates from these sources can be explained in part by continuous landfill dosures
and openings changing State ddfintions of landfills (e, revisonsto exdude open dumps indusion of C&D or indudtrid
landfills); different survey medheniams or lack of formd tracking medhenismsin some Siates

Although the edimates tend to vary (with annud disorgpandies among sources ranging from 100 to over 1,000

landfills), dl estimatesindicate asubdtantia, congtant dedinein the number of landfills over the peet decade. For example,
BioCycle reported 8000 landfills netiorwide in 1983; five years|aer, nearly 50 percent of theselandfillsweredossd. Two

% Mr. Mak Ryan, Sandard & Poar's and Mr. Miched Dedker, Rublic Seounities Assoaiation
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man reesonsfor thisdedineare: (1) fadlitiesreaching cgpeaity and dosing; or (2) fadiliiesdosing dueto fallure to mest
evironmentd dandards For indance, to avaid new RCRA Sultitle D regulaions mandeting stricter liner and Ste manegament
dandards (dthough nat fully implemented as yef), over 900 landfillsare
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EXHIBIT I11-37
Estimated Number of U.S. Municipal Solid Waste L andfills

bdieved to have dosad betwean 1992 and 1993 doneg,
according to BioCycle® Moreover, thisobsavaionis
consdant acrossthe nation, as 36 Sates reported adedine
inthe number of landfillsin 1993.

Landfill Capacity

Inthe 19805, thelandfill cgpadity Stuation often
was charataized ssadgoosd aids The subdantia
dedineinthetotd number of landfills however, hesnot
sgnificantly affected totd landfill cgpedity. Exhibit 111-38
presntsthe resuits of two srveys conducted by NSWMA.
In 1986, NSWMA identified eght Sateswith lessthen five
yearsdf remaning landfill capedty. The1991 NSAVMA
urvey, however, found thet five of these Salesweredill
reporting lessthen five years of remaining capaaty, two
werereporting five to 10 years of cgpaaity, and onewas
reporting morethen 10 years of capedity. Also, two Sates
reporting fiveto 10 years of remaining capecity in 1986,

EXHIBIT 111-38

Estimated Remaining L andfill Capacity
In Selected States

Statesin 1986 | Statesin 1991 I

<5yearsremaining

Connecticut Connecticut

Kentucky Kentucky

M assachusetts New Jersey
New Jersey Virginia

Ohio West Virginia
Pennsylvania

Virginia

West Virginia

5to 10 yearsremaining

Colorado M assachusetts
Oklahoma Ohio

>10 yearsremaining

Colorado
Oklahoma
Pennsylvania

Source: NSWMA, "Landfill Capacity in North America: 1991
Update"

% Rabat Saueville "The Sate of Galegein Ameiica” BioCycle, May 1994,
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reported more then 10 years remaning cgpeaity in 1991 These datashow that some combination of expanded landfill capeaity
and growth in ather market ssgments; causing adecreesein demand for landfill capedity, hes gther Sahilized or incressad
remaining capedity in States thet hed reported imminent shartfalsin 1986.

BioCycle's suveysof ramaning cgpedty in 21 Sates conducted in 1990 and 1993 found thet, athough the number
of landfills dedined betwean those years capecity in these Sates actudlly inareased by 63 peroant from 95 yearsto 16 years
Only two (Indianaand Missoun) of the 21 States showed angt dedinein ramianing cgpeaty. Moresgnificartly, dl reporting
Sates howved inoressesin recyding and composting, which dosdy corresponded to inaressed or tahilized landfill capedity over
thispeiod. (See Appendix I1-E for more detal on this comperison,)

Anather NSWVMA dudy (summatized in Bxhibiit [11-39) compares the changein the number of landfillswith remaining
Capadity in8 Sates Thisstudy found that the dedinein the number of landfills did not resLiit in adedinein capedity; rather,
capedity increesad in many of the Sates Thisincreesein cgpaaity isdueto thefact that newer and expanded fadllitiesare much
larger inSzethen fadlitiesthet are dosing.

A review of thelargest private compeniesin theindustry confirmsthisgenerd trend toward opening large new
landfills, expanding exiging fadlities, and acouiring smdler fadlities with expendon potentid, for example:
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EXHIBIT 111-39
State Estimates for Landfill Closings, Openings, and Expansions
1986-1991
Number of Landfill: Net Changein
Capacity
State Closings Openings Expansions #LFs (million tons)

Cdlifornia 46 5 Unknown (41 5
Delaware 0 0 7 0 3.6
Massachusetts 43 3 72 (40) 04
Nevada 1 0 1 (@h) 0.13

New Hampshire 22 5 0 17) 0.03
Rhode Island 4 0 0 4 0.2
Texas 191 60 29 (131) n/a
Wisconsin 850 9 12 (841) n/a

Source: "Landfill Capacity in North America: 1991 Update,” 1992, NSWMA; " Volume in tons per year, rather than

total tonnage.

¢

¢

Weade Manegament Savicesreparted in 1992 thet it was developing 30 new sites and expanding
goproximetdy 50 ather Stes ™

In 1992, Mid-American Weete Systems obtained pamits to expand 8 fadlities and was sasking
pemitsto expand ancther 9. The company reported a projected expandon of morethan 100
million tons of landfill oece™

Chambers Devdagpment Company reparted in 1992 thet it was opening 3 new landfills expending

oparaionsat 2 stes, and beginning devdlopment for ssvard athers ™

Sanifill reported in 1992 that it replaced more then 5 times the amount of landfill gpeceit ussd and

achieved an additiond 21 peroant expandon in pamitted capadity.™

The continuing expansion of landfill capadty by large weste managament firmsindicates that these firmswill acoount for an
increesing share of thelandfill market ssgment.

E.2

M ARKET SUBSEGMENTS

0 Waste Management Services, Inc., 1992 Annual Report, page23.

" Saaurities and Exchange Cammisson, Form 10K, Mid-Ameican Waete Sydams 1992, pege 13.

2 Saaunities and Exchenge Commisson, Form 10K, Chambers Devdopment Caompary, Inc., 1992, peges 6, 7.

% Ganifill 1992 Annual Report, pege8.
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MSW landfillsexiding in 1992 can be dassfied in 3 categories

1 Large private landfills owned by publicly-held companies. Theladfills
generdly range from 500 to 1,500 tons per day capedity, with afew fadlities having capedities
grester then 2000 tonsper day. Landfillsowned by large, publidy-hdd corporations acoounted
for 30 percent of the landfill merket segment, bessd on EPA'sandlyds of avaleble detaon MSW
landfill cgpeaity for 13 large weste manegament firms (see Appendix 111-E).

2 Smaller, independently-owned private landfills. Theselandfillstend to haveless
then 500 tons per day cgpadity and probebly have an average digoosd rate of lessthan 100 tons
per clay.

3 Government-owned landfills. Thesefadlities generdly havelessthan 500 tonsper day

cgpedity and prabably have an average digposd rate of lessthen 100 tons per day.

Theareae no vaifigble data.on the amount of weste maneged by sl private landfills and govemment landfills but
orelarge wagte manegament firm estimeated thet large firms aooount for 30 percent of landfill revenues, smdl firms 25 percart,
and govemment landfills 45 percent™ The 30 percant revenue esimate for large firmsis condtent with EPA'sandysis of the
share of landfilled wegte maneged by largefirms. In genard, landfill revenue shere should be proportiond  to the Share of wede
recdved, because tipping fees produce revenues on addller per tonbeds  Therefore, in the dsence of more ddiinitive data, EPA
esimatesthat large firms account for 30 percent of thelandfill market; smdl firms 25 percant; and government landfills 45
percent.

Also, thereis no available data detaling the number of large and amdll govemment-owned landfills However, EPA's
review of landfill digposl in 14 States (sse Appendix 111-E) found thet large landfills have the capaaity, on average, to digoose of
41 percat of dl weste landfilled inthese Sates If dl large landfills account for 41 percart of this market segment, and large
private landfills account for 30 percant of the market, then large govermment-owned landfills must acoount for theremaining 11
percent of thelandfill market. If dl government landfills acoount for 45 percant of thismarket ssgment, and large government
landfills acoount for 11 percernt, then amdl government landfills must account for 34 percent. Exhibit 111-40 presants landfill
marke shere edimates besed on thisandyss of limited availeble deta

EXHIBIT 111-40
L andfill Market Share

™ Ganifill 1992 Annual Report, Page8. Sanifill dtes"EPA edimetes” but does nat indicate where these edimetes
werefourd
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E.3 M ARKET SEGMENT COMPETITIVE STRUCTURE

This section discusses the compeitive economics of the landfill market, capitd requirements and sce of gperdions
the availability of invetment cpitd, and therde of flow contralsin guerantesing weste for landfills
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Competitive Economics

Finendd reportsfrom large wade manegement firmsindicate thet the landfill market ssgment hesbean highly
compditivein recert years For example, one compeny reported experiending intense price compeition largey dueto thergpid
ueof existing capeaity by meny dder landfills sasking tofill capedity and doserather then comply with EPA revissd MSAVLF
criteria™ Anather firm noted that the recession causad Some competitorsto acoept lower profit margins to maintain merket
shae’™ Anather source noted thet the continued dedinein digposd rates coupled with incressssin cgpedity withinthe
industry, could resit in "further softening of diposal rates. . . and increasad compdtitive pressure™”” Findlly, independent
finendd andyds confirm that wage minimization and recyding . . . aredtering the supply-demand sde of thelandfill business
Thisstuation hesintensified competitive price pressures'™

Capital Requirements and Scale of Operations

Although edimates vary depending on location and fadlity type landfill deveopment and expangon invalves
QUbdantid capitd reguirements For example, one company estimeated thet Sart-up codts, induding Site preparation, excavetion,
and inddlation for aliner sysem & the base devation, require Sgnificant capitd expenditures - often exoesding $200,000 per
age™ However, unlike WTE fadlities landfillsdo not incur dl of ther capital costs"upfront” before any westeisrecaived.
Lagelandfills operatein cdls (i.e, opening one section of the landfill as another sectionis dosad), dlowing some capita
expendituresto beincurred over thelife of the entire landfill.

BExhibit 111-41 showsthet there are sUbdantia economies of scale assodated with the deve opment and operation of
modem landfills ranging from 100 to 1,500 tons per day. Although multiple factors cause cogtsto vary, Exhibit 111-41 provides
an exanpledf the cogtsfor modem

s Saauities and Bxchenge Commission, Form 10K, Chambears Devdopmart Compary, Inc, 1992, pege 9.
76 Saouities and Exdnenge Commission, Form 10K, Browning-Faris Industries 1993, pege 14.

7 American Waste Services 1992 Annual Report, pege 16.

8 Value Line, March 25, 1994, p. 330.

" Chambers Development Company, Inc., 1991 Annual Report, page3.
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EXHIBIT II1-41
Economies of Scale at L andfills

landfills These codsreflett Ste development, operating costs dosure and post-dosure care cogts for medting EPA revisad
MSWLF aiteia aswdl asprofit and corporate overheed codts

Asshownin Exhibit [11-41, landfillswith cgpeaity less than 250 tons per day cost twice as much per ton asthose
fadlitieswith capadity of 750 tonsper day. The codt triplesfor 100 ton per day fadlities The economies of scdebegintolevd
out for fadilities betwean 750 and 1,500 tons per day.

Theeconomies of scdleredlized by regiond landfills may encourage some amount of inter-Sate and intraSiate wade
trangoort. Thisdoes nat meen that afew, extramdy large landfillswill dominate thismarket ssgment inthefuture. Because
additiond economies of scdeareminimd for fadilities exoeeding 750 tons per day, trangpartation costs and trandfer fadlity costs
would eventudly render long-distancewedte hauling non-compdiiive® Therefore, it appearsthat landfillswith capadity
between 500 and 1,500 tons per day will reman competitive in the wadte digposd sedtor.

Theeconomies of Scale demondirated above support the condusion thet regiondl (often privately owned and operated)
landfills potertially are more cog-effedtive for smdl communitiesthan smdler, doser landfills: Other andlyses havefound thet

8 One source provides arough estimete of $4 per ton for trandfer fadility oosts and $4 and $7 per ton for every 100 miles
for ral and truck hauling, regpectivdy. Konheim and Ketcham, "Exparting Weste: A Report on Locations Quantities and Codts
of Out-of-City/Sate Digoosd of New Y ark City Commeradd Weste" April 1991
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regiond landfills useland more effidently, lowering therisk of adverse environmenta impects, and are supported by alarger tax
besethan locd landfills private companies dso are dbleto buy materids and equipment inbulk a lower cogt®!

Tipping Fees

Exhibit 111-42 comparestipping fess of larger

landfills (grester then 500 ton per day capacity) with those EXHIBIT 111-42

Comparison of 1992 Tipping Feesat L arge

of al landfills Although the previous sections demonstrate Facilities and All Facilities
eoonomies of sclefor larger landfills tipping fess ($ton)
nationwide are dightly higher for larger landfillsthen for &l Larger Feslities All
landfills Thisislikdy dueto thefact that large landfillstend Region (>500 TPD) Facilities
to be newer and designed to Soreed thefixed codts of new Northeast 59.81 51.63
evironmentd requiraments: Smdl landfills on the other South 2534 »71
hend, tend to be dder, having been established when theladk )
MidWest 26.92 23.13

of rigorous evironmentd requirements encoureged sl

o . Gﬁp . West 28.58 23.45
townsto havethar own landfillsto minmizewade
frangoort cods. Many oldker landfills have lower tipping NEeE! Sl 200
f%s which do nat recover their full costs of operation; for Sources: Larger facility fees from Solid Waste Digest, October 1992;

dl facility fees reported in "The State of Garbage in America,"

example, they may nat cover codts such as proper dosure BioCycle May 1993,

and pog-dosrecare Also, dder landfills havelower cods

dueto lowver higaricd land aoquisition and Ste development

oosts compared to newer landfills Findlly, some dder landfillsfading imminent dosure have lowered tipping fessin order to
atract cusomersand use up remaning cgpeatty.

& JamesPowdl, "Regiondization of Landfills A Solution for 21 Century Salid Weste Digoosdl," HoridaLeegue of Gities
January 1993,
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Flow Controls

Although quantitative deta on the use of flow contrasin the landfill ssgment are unavaladle, the private sector hes
demondrated its ability to raiseinvesment capitd through issuence of common stodk to expend landfill capecity naionwide
without site-gpedific flow contrdl guarantees: Pubdlic sodk offerings raised substantia equity capital for both well-esteblished
and rdaivdy new landfill disposdl firmsinrecent years: Thisaility to raise capitd quickly in responseto the dosure of many
ardl landfillsdlowed the private sector to Sgnificantly expeand its share of the landfill market ssgment.

EXHIBIT 111-43
Equity Raised Through | ssuance of

An examingion of recent (1990-92) finendng

adivitiesof mgjor publidy-held firmsin theindustry Common Stock ($ million)

documants subdantia caeh flowsraisad through issuence of

common sock. Exhibit 111-43 showsthe nearty $1.25 hillion Company 1990 | 1991 | 1992

enpity capitdl raised by sdected landfill companies Thee American 602 02 05

lendfill fims dso rased Sbdtantia capitd through delat Chambers 164.7

isuesand reiained eamings Companieshavebeen adleto Eagtern 53 107 0

rasethisinvesment capital on the begs of their generd Laidlaw 188 1092 9172

business acLmen and prospects, not on thelesis of spedic Mid-Americen 755 84 206

propossd developmentssupportecd by flow contals Republic 135° 305 15
Finendial expartsfamiliar with muridipd sdlid Sl o 20

wadte bonds dso have dated that flow contrdsarenat as USA 42 28 0

sgnificant in thefinanding of landfills asthey arefor WTE Westen 219 10 13

fadliies® Total | 645.0 | 3475 251.1

* Year of initiad public offering.
. L . Information obtained through company 10K reports filed with the
Furthermore, munidipel waste contradts dited in Solid Securities and Exchange Commission.

Waste Digest and Val ue Line® report mgor landfill

contractswith 6 and 3-yeer terms as opposed to the 20-yesr

commitmentscommoninthe WTE ssgmatt. Landfills can aperate under shorter term contracts, because they incur meny fixed
codsinincrementsasthey opennew odls WTE fadlities by contrest, must oparate a high utilization rates over 20 yearsto
spreed the codt of large up-front capitd invesments

E.4 M ARKET SEGMENT POTENTIAL

Asdsoussd above, thelandfill merket ssgment here hes svurnk over the pedt decade: The continued growth
projected in the recyding ssgment and potentidly dramétic growth in compogting will continueto erode the landfill merket

8 Tdegohone convarsstionswith Mr. Mark Ryan, formerly Director of Municipal Financefor Standard & Poor’s and M.
Miched Dedker, Director of Pdlicy Andydsat the Public Seourities Assodation (May 13, 1994).

8 Value Line, March 25, 1994, p. 343 and Solid Waste Digest, September 1993, p. 3.
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ssgmatt share Although growth inthe WTE ssgmernt isdowing, thissegment is nat expected to drop theway thet landfills
have Also, therdatively high capital codts (end dett sarvice nesds) of WTE fadilities meen thet these fadllities arelikdly to
"hid" eggressvdy for new garbege to maintain cgpedity utilization (and energy output), fording landfills to aosorb merket losses
to recyding and compoding. This reduoad flow of wadteto landfillswill be compounded esch year and could reaitina
sonificant extengonin the operaing life and remaining capedity & exising landfills

Al thereis significant growth potentid for the recyding and composting of norHMSW thet competesfor
manegemant cgpedity & MSW landfills For example, regiond detaindicate thet 6 New England Satesincreesed their savege
dudge compoading from 150 dry tonsper day in 1990 to 250 dry tons per day in 1993%* The Sate of New Y ork reported thet
dudge compadting incressed from 24,715 tonsin 1991 to 85,783 tonsin 1992, Further expandon of sawege dudge compodiing
will reduce the amourt of sawege dudge reodved by MSW landfills extending landfill capecity.

In addition, it istechnicaly possbleto recydealarge amount of C&D wades and one expart esimatesthet 90
peroat of C& D weetescould berecyded®  Avalableinformetion revedsthet agrowing number of fadlitiesthroughout the
oountry are prooessing C& D wadtesfor recyding. One source edimites goproximeatdy 150 fadllities netionwide 2 while
another esimates 58 fadilitiesin the Northeest done®  Further eqpansion of C& D recyding could significantly reduoe C&D
wegtedgposd & MSW landfills thus extending available MSW landfill capeaity.

Although the landfill merket ssgment will continueto drink, MSW landfills are anecessary componant of any MSW
menegament sysem. Recyding and compoding can divert adgnificant portion of MSW from landfills but not dl MSWV is
recydableor compodadle Likewise dthough WTE tedhndogies can reduce the vaume of MSW, dl WTE fadllities produce
residud ash thet mugt belandfilled. Findlly, modem landfills are cogt-competitive with WTE fadliiesand in some aress of the
country may be more cost-effedtive for conaumers

F. ANALYSISOF KEY ISSUESIN FLOW CONTROL DEBATE

EPA'sandydsaf the MSW fadllity merket and its use of flow controls supports the fallowing findings onissues
rased by Congress

8 "Compogt Maketingin New Engand,” BioCycle, August 1993,

& Gadhmam, Brickner & Bratton, Inc., (GBB), "Congrudion Waste and Demdlition Delris Recyding . . . A Primer -
Dratt," June 30, 1992.

8 Rabat Brickner, Gashmam, Brickner, and Bratton, August 1993

8 CT. Donovan Assodates Inc, "Recyding Condrudion and Demdlition Westein Rhode Idand," December 1992
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Findings

¢ Flow controls play a limited role in the solid waste market asawhole. Flow controls are not typically utilized
by landfills or composting facilities. Lessthan 3 percent of the recycling market is subject to flow contrals;
however, approximately 19 percent of the materials handled by existing MRF-based récycling programsiis
supported by flow controls. Flow controls play the largest role in the waste-to-energy market where at least 58
percent of the throughput is supported by flow controls.

L4 Although flow controls have provided an administratively efficient mechanism for local governments to plan
for and fund their solid waste management systems, there are alternatives. Implementation of these
alternatives by communities currently relying on flow controls may be disruptive and take time.

L4 Accordingly, there are no data showing that flow controls are essential either for the development of new solid
waste capacity or for the long term achievement of State and local goals for source reduction, reuse and

recycling.
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Evduation of thefour MSW market ssgmentsindicates thet aufficient capedity existson anationd bedsto manegethe
weete sream. Recyding and compodiing rates have incressad subgtantidly in recent years WTE hesgroan, then levded dff,
and landfill capedity hes been extended dueto inaressed recyding/oompoding effarts and landfill bens: Thisandyssdso reveds
thet flow contrals play alimited rolein the solid waste manegement market ssawhodle. Only asmdl peroantage of thewede

meaneged by the compading, recyding, and landfill merket ssgmentsis efected by flow contrds: The MRF ssgment, currently
hending 5.7 million tons of MSW, isthe only ane of these ssgments meking any Sgnificant use of flow contrdls about 13
percant of MRFs (with over 1 million tons of throughput) are supported by flow contrdls: How contral hes been used mare
extensvdy for MRFsthet require subdtantiad capitd investment, with over 32 percent of the throughput of high techndlogy
fadlitiesbaing flow contralled. The WTE market ssgment, accounting for 31 million tons of the 292 million ton MSW fadility
market, isthe ssgment where flow contrals play thelargest rde aminimum of 58 percant (i.e, 18 million tons) of WTE
throughput is supported by flow contrds

Adequete MSW meanegament capedity, dong with theincreesein recyding and compoding rates redtsfrom
competitive wagte manegament markets thet areincreesingly intertwined with ather dynamic markets (i.e, energy, recyded
meterids paper, compod). Over recant years, unforeseen market deve opments repegtedly have dtered the competitive
pogtion of different market ssgmentsand Ubssgmants: Reoant and ongaing changesin wadie manegament market ssgmants
indudethefaloning examples

L4 Intheearly 19805 rising energy prices and concern about the risks of land digposd gppeared to
offer unlimited patentid to the WTE ssgment of the wagte managament mearket; but the explodve
gowthin new WTE fadlities coming online betwean 1985 and 1990 coindided with an
unanticipeted plungeinworld enargy prices and increesing puldlic concems about the risks of wegte
combusion

L4 Landfill capedity, percaved to bein extremdy short supply in the 1980s; has been unexpectedy
extendad by the sucoessful diversion of wegte materids to the growing recyding and compoding
makes Boonomiesof scde sucoessful sting of large regiond landfills competitive wadte
trangport markets and legd decisons removing obdtadesto interdate weete trangport o have
expanded the geographic range of moden landfills meking ther cgpedity availableto more
locations

L4 Therecyding ssgment offered tremendous growth patentid in thelate 1980s rdaiveto WTE
ootsand an goparent shortage of landfill capedty. However, the sudden expansion in the supply
of recydables coinadding with depressad damand for recyded materids during the 1990-1991
recession, resuited in some cdlsfor aditicd review of recyding costs More recently, collection
vehidesand cdlledtion arew g&ffing spedficaly designed for recyding and improved MRF
processing gppear to beredudng the codt of recyding a atimewhen end-mearket demand is
growing with the economic expandon. Thesefadtors are now sarving to enhance the growth of the
recyding market ssgmartt.

L4 Jt afew years agp, the patartia of the composting segment was virtudly unrecognized by meny
wede managamat expats; but yard trimmings landfill bens and compditive cogtsin some
communities now hald the patentid for subdtartiad expansion of thismarket ssgment. Also, mare
competitive technologies and callection drategies for compadting are evalving, as mixed weete
compoding competes with yard trimmings compodting and source seperated organics compodting.

Theramainder of this sedtion addressssin more detal congressiond questions concaming the rdle of flow contralsin
asLring adeguete capaaity and achieving recyding godls
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F.1 ARE FLOW CONTROLSNECESSARY TO ENSURE ADEQUATE WASTE M ANAGEMENT
CAPACITY?

Inardaivdy short time period, adeouiate capeaity for nationd and regiondl MSWV manegemeant hes bean deve oped.
Progpedtivy, the nead for flow contrls gppearslimited. As explained bdow, however, flow contrds may be desrableto
provide sHf-affident capaaity for Sateand locd paliticd juridictions

Recycling and Composting Capacity

The recyding and composing merket ssgments have grown significantly in recernt years: Thisgrowth was nat
primaily adirect result of the use of flow contrdswithin these two market ssgmants: Rather, the evauation of these ssgments
showsthet:

¢ A minimum of 13 paroart of MRFs, with 19 parcant of total MRF throughput, are supported by
flow controls Thisrepresants 2.7 percent (gbout 1 million tons) of the wiaste maneged by the
recyding market and aminor fraction of dl wade meneged in MSW fadlities

L4 How contrashave been amoreimpoartant factor for MRFsrepuiring substartia capitd
invesmant; 32 peroarnt of the throughput a high technology MRFsis supparted by flow contrals

L4 BEven though some of the 21 mixed M SV composting fadlities may have waete guerantead by flow
contrals thesefadlitiesin totd maneged only 04 million tonsin 1992, which waslessthen
onepaaat of dl recyded MSW and anggligible portion of &l wade meneged in MSW fedlities

L4 Although the"flow congraint” of yard trimmings landfill bens hes hed apogtiveimpect onthe
compoging ssgmeat, flow contrdls are not usad to direct alarge amourt of yard rimmingsto
spedific compodting fadlities

Theefindings are condgtent with the fact thet many of the Sates thet authorize flow contrals exdude cartain recydables
Waste-to-Energy Capacity

Approximatdy 58 percant (., 18 million tons) of al waste managed by WTE fadlitiesis guaranteed by flow contrdls
and an additiond 31 peroant is guerantead by contractiud arengements. Moreove, represantatives from bond reting egendies
(Sandard and Poor'sand Moody's) indicete thet meny WTE contracts are longr-term put-or-pay’” contracts, which requirelocd
governmantsto provide an agresd upon amount of wade or pay for the difference. Locd governments intum, may useflow
contral (or other mechaniams) to endure thet they can ddliver asuffident amount of wagte to medt theterms of such contradis

The number of new WTE fadlities actudly beginning operations has dowed sgnificantly in recent years Evenwith
continued use of flow contrals the future growth of thismarket segment will dow congderably dueto market forcessuch as

L4 The decressein energy pricesin recent yearsisremoving one of the main ressonsfor invesment in
WTE fadlities and

L4 Gregter use of recyding and composting may remove wedte from WTE wedteinflovs
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Although these market devdgpmentswill dow the growthin WTE market share, existing fadlities and those under
congtrudtion will continueto aupply subdtantid MSW manegement capeaity.

Without flow contrals whet would become of thiswaste manegament capedity? SomeWTEsand locd govanments
would use dtemdive mecheniams to sscure nesded wede flows these mecheniams could indude contradts, franchisss and
subsdes(j.e, economic flow contrdy). Someweste no longer directed to WTEswould be maneged a compodting, recyding,
and landfill fadlities onanationd besis dl of these market sagments have adequiste capexity and could absorb westes ot
meneged by WTES

Landfill Capacity

Although the number of MSWLFs has decressad dgnificantly over the pet five years severd factors have contributed
to maintaining aconsigtent levd of landfill capedity:

L4 Mo of thelandfillsthet have dased hed rdatively smdl cgpadities and could not benefit from
€oonomiesof e

L4 The private sactor hes mede subgtantid investment in new regiond landfills and landfill expendons
which have offset loss of capedity resulting from landfill doaures and

L4 Growth in recyding and composting adtivities yard trimmings and other landfill bens and WTE
fadliieshavedl diverted wegte from landfills thus extending capedity.

Thesemarket devdopmentsindicate thet thereis no nationd shartage of landfill capadity and no anticipated shartagein
theforesessble future

Use of Flow Controlsto Ensure Adequate I n-State Capacity

Whether Statesand locd govemments condder in-State capedity to be an important godl, or how much edditiond wede
menegamat costs (if any) should beincured in puraLit of such godls areissuies beyond the soope of this Report. However, flow
contral isoneof avariety of mechaniamstha Satesand locd governments can useto provide for the devdlopmant of in-State or
locd capedty to manepe MSV.

How contrals can fodter locd cgpedity by meking it eesier to praperly 9ze and finence wadie manegement fadllities
Conirdling the digpogtion of localy-genarated MSW dlows plannersto more acouratdy determine how much wede must be
hended and the types and Szes of fadiliiesneeded. Smilarly, contral of theweste ensures that waste manegemeant fadllities will
beamply utilized, which should result in cog-effident oparations Findlly, legd contrdl over MSW can hdp esareinvesors
thet proposed projects are finenddly viable, thus securing finending at rddively favoreblerates
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F.2 ARE FLOW CONTROLSNEEDED TOACHIEVE STATE RECYCLING GOALS?

Thereare two patentid waysinwhich flow contrds might ad in achieving Sate recyding goals

@) Thedirect impect of flow contralsexpliatly requiring thet recydables be sent to spedified
recyding fadlities (eg, MRFS); ad

) Theindirect impact of State and locd governments using higher tipping fess under flow contrdlsas
afunding mecheniam to Sbddize aurbside recyding programs MRFS recyding promation and
education programs and househald hezardous wede programs: (Addressed in Sedtion F-3 bdows)

Direct Impact of Flow Control on Recycling Rates

Asnated ealier, flow controls direct lessthen 3 peroant of recyded mataridsto spedific recyding fadlities and there
isno evidence thet flow contrals commonly are usad to direct yard trimmingsto pedfic compoding fadlities Futhermore,
med the Satestheat authorize flow contrals for mixed wade expliatly exdude recydabiles from flow contrdl restrictions
Therdfore, the use of flow contralsto direct recydable and compogiable materids to spedific fadlities does not gopeer tobea
mgor fadtor in the future growth of the recyding and composing ssgments exoept for high technology MRFs

F.3 INTEGRATED SOLID WASTE M ANAGEMENT

Integrated s0lid wegte manegament (ISVM) invalves using different goproeches for handing the entire MSW dreemin
aSaeor community. 1SVM dlows each type of wade to be maneged acoording to the wade menegament higrardy, teking
into account environmeantal and economic consderdions: Theweste managemant higrardhy emphesizes aprefared order of sdlid
weete manegamant goproeches source reduction, recyding, wste combustion with enargy recovery, and landfilling. 1SAVM can
be a cog-effective MSW meanegemeant goproach.

Some desirable components of an ISAVM program do nat lend themsdlves to genaration of thair own revenues. For
example, autreach and education on source reduction genardly are parformed a no direct charge (i.e, asgparate fed) to thetarget
adess Housshald hezardous wadte programs smillarly are offered & no direct chargeiin order to encourage participetion.
Theseadtivitiesdl repuire sources of funding.

Saeand locd dffiddsindicated & theflow contrd medingsthat revenues generated by flow contrals are used by
somejuisdidionsto Spport vaiousdematsof ISAVM systams Whereflow contrals are used to support ISVM, costs of the
vaious savice damants of the system are built into the tipping fess of the designated fadllities Asareaut, thesetipping
usLdly are higher then the market levdl. How contrdls enaure thet the M SW goesto thesefadlities rather then to fadiliieswith
lower tipping fees The revenues generated by the flow contral-supported tipping fees are usad to fund dements such asthose
noted above thet comprisethe |ISVM sygem. Thus prior to the Suprame Court Car bone ruling, flow contrals provided an
adminidrativdy efident mechaniam for locd govemmentsto fund ISVM.
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G. ALTERNATIVESTO FLOW CONTROL

Onedf the primary purposes of flow contral has been to generate revenues to finance salid wadte fadllities and other
componantsof an ISAVM sysem thet cannat generate aUffident revenueto cover program codts (eg., curbdde collection
programs, outreech and education, househald hezardous waste cdllection). The Agency explored vaious dtemdives bathin
tems of organizationd optionsand funding mechaniams that Sate and locd govemments could or are employing to support
lid waste manegamant sysems: This sedtion destribes the dtematives and discusses how solid waste menegars might asssss
themwhen planning anew or modified system of feesand charges

Organizdiond Altamndtives

By using vaious organizationd arangaments munidpdlities can direct waete to spedific fadlities an effect smilar to
thet produced by flow contrd. Among the options available to locd govemmentsare

L4 providing wadte cdlledtion sarvices themsdves and ddlivering wedte and discarded recydablesto
Heted fadlities

L4 hiring contractorsto parform collection savices and using the contracts to require ddivery of
weetesto sHedted fadlities

L4 avarding franchisss for cdllection and hauling savices within given cdllection didricts, heulers
agreeto ddiver wete to the fadlity designeted by the community; and,

L4 egablishing goedid purposeddridsor utilitiesto manege MSW cdllection and ddlivery to
desgnated fadlities

Hnandd Altamndives

Among thefinandd mechenianswhich Sateand locd govemmenis can usearethefdlowing: (1) taxes (2) unifam
use fees (3) unit-besed (i.e, variadle) fees and (4) market-besed tipfees Thefallowing peragrephs destribe ech of these
dtematives

Taxes which can goply to property, income, andlor sdes arethe primary mechanism mogt Siate and loce
govarmantsueto gengratefunds Taxes save asthe bedsfor theissuance of genard dbligation bonds which can beussd to
finence capitd investmentsin fadliiessuchasWTEsandd MRFs A number of Stesredrict the amount of money that can be
rased through proparty taxes Asareault, locd governments may be subyject to delat limitations or restrictions on the amount of
bondsthat can be supported by taxes Also, spedd purpose attities, uch aswaste manegemeant didrics may ladk the
authority to tax.

Uniform User Fessare commonly employed to recover the cogs of pubdlic sarvices such aswegte management. These
us fessaretermed "uniform’” because they do nat vary by the amount of wade discarded. User fess aredtredtivefor the
fallowing ressons (1) they may nat be sulject to legd limitationsthat goply to taxes (2) they may be better acoepted by the
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public than taxes and (3) they can be st onauser besis (eg, per parson, per househald), wheresstaxes aretied to mesares of
property ownership, income, or soending. For capitd investments or new fadlity development, a"'spedd asssssment” canbe
imposed to ad in rasng up-front funds

Unit-Based Pridngisamethod of charging sarvice usarsfor the codis of waste manegamant on thebedis of how much
weeteisdscarded. The morewadte dscarded meansahigher charge: Also tamed “pay asyaou throw' or “vaiadlerate pridng’,
this sysem cregtesincentives to reduce the amount of wadte that gengrators discard. Over 1,000 communities have unit priding

programsin place

Market-Based Tip Fessmean that the fees charged are besed on thefedility's cogts and the prices cherged by its
compdiitars The difference betwean fees dharged and costsincurred is prdfit or loss; dgpending on market conditions awadte
managemeant fadlity may be more or lessprcfitable. 1n contragt, atip fee supported by flow contrds nesd not be besad on cods
or competition but can be st & any levd. Asabedsfor finandng capitd cogts, the market-besad tip fee can be secured through
longrterm contradts; negatiated between wiilling buyersand dlers Locd govemments can use such contrads to demondtrate
commitment of suffident weste flowsto convince lendersto arangefinending of proposed fedlities

Among the conddarations usad by solid waste manegerswhen they weigh dtamitive gpproeches o combinetions of
gproaches are adeguiecy of revenue, equity, pdlitical feesihility, administrative esse, impact on innovation, and efidency.
Thexe ditaiaare desribed bdow.

L4 Adequacy of revenue meansthedlity of an dtemdiveto (1) generate fundsfor finandng
up-ront cogs of cgpitd-intengvefadlities, (2) provide longterm funding S&bility (i.e, for delat-
s|avice or program codts); and (3) suppoart source reduction education, recyding/composting,
househdd hazardous weste, and rdated public servicesthat do nat diredly gengrate their ovn
revenues

L4 Equity hesat lesst two rdevant agpects Frd, it conddersthe degree to which cogts or prices of
MSWN svicesare"hidda" from the parties paying thehills For exammple, when MSW savices
arefunded out of generd taxes thetax hill does nat indicate how much isfor MSW; in effedt, the
price of solid wegte manegaman is hidden from the taxpaye. Second, equity meesLresthe degree
towhichthe cods or prices are rdated to the amount of waete discarded by generatars or digposed
a fadlities the doser the rdaionship, the more equitable the dtemative

L4 Political feasibility refersto the nesd for legidative or regulaory authority to enact an
dtemative and thewillingness of the pubdic to acogat anew fee system.

L4 Administrative ease refledtsthe burden of usng an dtemdative, conddering bath the reguired
resources and cogs of designing and implementing new sysems ar expanding exiding sydems

L4 Impact of innovation consdeshow use of an dtamative might cregte barmiers or incentives
for the develgpment of improved practices or technologies for waete reduction, recyding, o
manegemat

L4 Efficiency refarsto the optimum use of scarce resourcesto abtain the desired goods or levd of
savicewhile protecting humen hedth and the environment. For example, the use of flow contrd
VS Open competition may impect total sydem codsand theleve of sarvices provided.
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Taxescan provide ardiable source of funding. Although taxes may be pdiiticaly unpopular, they arerdativdy essy
toadminider. Taxescanbesdt a levds suffident to suppart integrated sdlid waste manegement programs dthough potertia
tax cgpsand examptions may limit their usefulnessiin finending very high capitd codt fadlities Taxes have the dissdvantage of
mesking the cogs of MSWV savices from taxpayers and nat being besad diredtly on wadie generation or sarvices provided.

Uniform user fessdo can providelocd govemmantswith ardiale source of funding, support revenue bondsto raise
money for capitd outlays and fund integrated solid waste manegament programs: Unifarm user feesmay be more pdlitically
acoeptable then taxes

Unit-besed user fees grestest advantege isthat they diredly rdate wade management dhargesto the number of wede
unitsdiscarded by genardtars: However, unit-besed pridng dffersaless stable bedisfor program funding dueto the patentid for
dedining revenues over time, if waste generators respond to the waste reduction incantives this option aregtes. Unit-besed fess
have proven to be paliticaly aooeptablein many communities However, they can pose adminigrative chdlenges, both in setting
up the system and gperding it over time.

The market-basad tip fee may bethe most feesible pdliticaly; this option entails no authori zation issues and isfamiliar
tothe public. However, market-based tip fees may nat be ableto gengrate auffident profitsto fund other MSW adtivitiesand
remain competitive Ingengrd, free market systems pose the fewest dodtadesto innovation.

It isimportant to emphadize thet communities can use acombination of optionsto suppart thar programs: The
dternatives destribed nesd nat be muiualy exdusive
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